Retinal extracts have been shown not only to promote angiogenesis in the cornea6 and the chick chorioallantoic membrane7 but also to contain a low molecular weight endothelial cell angiogenic factor (ESAF).78 The quantitative assay of this molecule can be achieved by virtue of its ability to activate skin fibroblast procollagenase in a dose dependent manner,9 and differences in the quantities of ESAF present in normal and oxygen treated retinae have already been described."' Other recent studies have shown ESAF to be present in vitreous humour taken from both normal eyes* and from those with proliferative diabetic retinopathy.t Hence it appears that in conditions of proliferative retinal vascular growth there occur quantitative changes in the ESAF normally present in the retina and vitreous humour, rather than de novo synthesis or release of a diseasespecific angiogenic molecule from the retina.
The existence of an angiogenic factor in retinal tissue undergoing active vascularisation was first proposed by Michaelson' in 1948 . It was suggested that such a factor would be a small freely diffusible molecule,2 the release of which could be brought about by hypoxia.-5 Release of such a factor into the vitreous humour and its accumulation therein would bring about the vascularisation of this tissue by retinal vessels.
Retinal extracts have been shown not only to promote angiogenesis in the cornea6 and the chick chorioallantoic membrane7 but also to contain a low molecular weight endothelial cell angiogenic factor (ESAF) . 78 The quantitative assay of this molecule can be achieved by virtue of its ability to activate skin fibroblast procollagenase in a dose dependent manner,9 and differences in the quantities of ESAF present in normal and oxygen treated retinae have already been described."' Other recent studies have shown ESAF to be present in vitreous humour taken from both normal eyes* and from those with proliferative diabetic retinopathy.t Hence it appears that in conditions of proliferative retinal vascular growth there occur quantitative changes in the ESAF normally present in the retina and vitreous humour, rather than de novo synthesis or release of a diseasespecific angiogenic molecule from the retina. The ultrafiltrate was reduced by rotary evaporation to a volume of 5 ml and applied to an octodecyl silica column (Analytichem, Harbor City, California). Bound low molecular weight angiogenic material was eluted with methanol.
Assay of angiogenic material for its ability to activate procollagenase was performed according to the method of Weiss et al. 9 Results were expressed as [ig collagen degraded/h/mg protein in the supernatant.
Results
Extracts of vitreous humour from both control and oxygen treated kittens contained significant quantities of a low molecular mass angiogenic factor. Reverse phase chromatography permitted the isolation of a purified fraction which when applied to a P2 column eluted in a position consistent with ESAF.8 This fraction was assayed for its ability to activate procollagenase. From the results (Table 1) it is apparent that vitreous humour from oxygen treated kittens contains significantly increased quantities tESAF itself in the absence of procollagenase had no effect on the collagen substrate. SD=standard deviation.
of low molecular weight procollagenase activating material as compared to controls. Variation within the two groups is likely to reflect individual differences between animals, though a temporal relationship between duration of exposure to a normal atmosphere and the quantities of ESAF present may exist in the oxygen treated group.
These results complement our earlier study of the effects of hypoxia on the angiogenic potential of the developing kitten retina."' The differences between the vitreous humour samples from the oxygen treated and control kittens were smaller than those found in the retinal extracts.
Although the quantities of ESAF in the control vitreous humour and retinae (expressed as ,ug collagen degraded/h/mg protein) were similar, in the oxygen treated kittens the retinae contained approximately twice as much ESAF as comparable samples of vitreous humour. Hence an imbalance existed between the quantities of ESAF present in the retinae and vitreous humours of oxygen treated kittens.
Discussion
The concept of tissue hypoxia as a stimulus to angiogenesis is not new,"'" and a hypoxic gradient has been shown to be mandatory for wound healing angiogenesis. '8 There is also evidence that a similar situation pertains in respect of the retina, but it was largely circumstantial until we demonstrated that artificially induced retinal ischaemia is followed by raised tissue levels of a specific angiogenic fraction (ESAF). "' This provides an explanation for the revascularisation of the retina which occurs in newborn kittens subjected to vaso-obliterative doses of oxygen. However, such animals also develop preretinal new vessels, and our findings in the present report support the view that this reflects diffusion of the initially intraretinal factor into the vitreous. 
